Through the geological survey in the field, the development characteristics of landslide landslides are systematically analyzed. Through the simulation of the influence of different factors on the stability, it is determined that the main reason for the sliding of the landslide is the heavy rainfall and the slope cutting, which reveals the geological origin and mechanical origin of the landslide body. The limit equilibrium theory is used to analyze the stability and residual sliding force of different potential sliding surfaces. For the three-row anchored anti-slide pile + profile prestressed frame anchor cable + drainage system emergency reinforcement measures adopted by the owner, the stability factor of the landslide body is demonstrated after emergency reinforcement. The research shows that although the corresponding reinforcement measures are taken, the landslide body still does not meet the safety requirements, and further deep reinforcement measures must be taken for treatment. The research results provide a theoretical basis for the reinforcement design of the landslide body.
Introduction
Landslide hazard is one of the most widespread geological hazards in steep slope area The number of landslides accounts for more than 70% of the total disasters, and the casualties caused by large landslides account for about 70% of the total casualties [1] . Landslide prevention and control engineering research has also become one of the hot spots in engineering research [2] . Since 1982, more than 70 landslides, avalanches and mudslides have occurred on both sides of the reservoir area. [3] . In June 2015, due to heavy rainfall, a large-scale landslide occurred on the south side of a mountain in Nanjing, which brought great security risks to the ecological security of the scenic spot and the Alila Hotel under construction, therefore it is necessary to conduct engineering geological research on the affected areas.
Engineering Geological Conditions of Landslides

Meteorology and Hydrology
The rainfall in Nanjing is abundant. The annual precipitation is 1200mm, the annual average precipitation is 1106mm, and the season with the most precipitation is July, with 494.5mm; the season with the least precipitation is February, with only 7.7mm. The precipitation in June measured by the Nanjing National Climate Observatory in 2016 has reached 625.5mm, which not only far exceeds the June historical record, but also broke the historical record of July 1931.
Topography
The landslide body is located in the south branch of the western section of the hills of Ningzhen. It belongs to the Yangqiugang landform of Ningzhen, the low hilly and landform unit, and the terrain is undulating. The trend of the mountain is generally northwest-south-east, and the mountain vegetation is flourishing. The elevation of the east and west peaks is 247.5m and 201.6m. There is an east-west ridge on the top of the mountain, which is slightly saddle-shaped.
Physical and Mechanical Indicators of Each Rock Layer
According to the indoor test, the shear strength indexes of each rock and soil body of the landslide body are shown in Table 1 . 
Hydrogeological Conditions
The groundwater type of the site is mainly for diving, and the locality has micro-pressure bearing properties.
Diving Aquifer. The lithology of aquifer is mainly composed of miscellaneous fill and silt-bearing silty clay. The structure is loose, mainly distributed in the upper part of the exploration area, with a thickness of 3.5~14.00m. The depth of groundwater level during the exploration period is 4.3~12.5m. The content of the clay is high, and the water-rich water is poor, which is obviously affected by the season. Atmospheric precipitation is the main source of recharge, and the low-lying terrain is replenished by bedrock fissure water, with underground seepage and evaporation as the main drainage route.
Micro-confined Aquifer. It mainly exists in the weathering fissures and tectonic fissures of strong weathered Anshan tuff and middle weathered Anshan tuff. The thickness is 0~26m. The southern part of the exploration area has micro-pressure bearing properties. After ZK14 hole construction, groundwater is from the hole. The port is self-flowing and the flow rate is about 1.0 cubic meters per hour. It mainly accepts atmospheric precipitation and recharge, and sees along the weathering fissures and structural fissures.
Deformation Characteristics and Mechanism of Landslide
Landslide Perimeter
Trailing Edge of Landslide. According to the engineering geological mapping, the trailing edge of the landslide is clear, as shown in figure 1. The Western Edge of the Landslide. According to engineering geological mapping, the western side of the landslide is located on the south side of the 27# and 28# buildings of Alila Building. The retaining wall is deformed and the signs are obvious.As shown in figure 2 . The East Edge of the Landslide. According to the engineering geological mapping, the east edge of the landslide is located in the middle north of the 15# and 16# buildings, and the retaining wall shows obvious signs of breaking,as shown in figure 3 ; The south side of the 14# building has excessive deformation, causing the retaining wall to bend and detach from the building wall with a spacing of 35cm. As shown in figure 4. 
Stability Analysis of Landslide
Calculation Conditions
The softening of the slip zone soil under the action of saturated water is the main factor of the stability of the landslide. The stability coefficient under the condition of continuous heavy rainfall is mainly considered. According to the "Code for landslide prevention engineering exploration" (DZ/T2018-2006), three types are considered: condition 1: under the condition of self-weight, Ks=1.30; condition 2: self-weight + heavy rain, Ks=1.10; condition 3: self-weight + groundwater + heavy rain, Ks=1.05.
Calculation Parameters
According to the characteristics of landslide deformation, the 4-4' ', 5-5' section adopts natural gravity and natural shear strength under the first working condition, and the working condition 2 adopts heavy water saturation and saturated shear strength. The seepage action of groundwater is considered in the third working condition. Seismic force is taken into account in software calculation; The 1-1 'section, 2-2' section and 3-3 'section adopt natural gravity and residual shear strength under the first working condition. In the second working condition, the saturated residual shear strength and the water-saturated heavy load were adopted. In the third working condition, the seismic force was considered.
Calculation Method
The main sliding surface of this sliding is strong weathered tuff. According to the "Code for Exploration of Landslide Prevention and Control Engineering" (DZ/T2018-2006), The transfer coefficient method is used to calculate, and the formula is as follows: (( ((1 ) cos sin ) ) tan ) )
(1) In the formula: 
Limit Equilibrium Analysis before Reinforcement
The calculation results of each section stability are shown in Table 2 . The residual sliding force thrust curve drawn by 3-3' section is shown in Figure 5 . The stability calculation section under heavy rain conditions is shown in the figure 6. 
Stability Evaluation after Emergency Reinforcement
From July 2015 to March 2016, in order to protect the ecological environment of the scenic spot and the safety of the Alila Hotel under construction, the emergency rescue work of the landslide was carried out. The reinforcement project consists of three rows of anchored anti-slide piles + section prestressed frame anchor cable + drainage system. The calculation results of each section stability are shown in Table 3 . According to the above stability calculation, under the condition of emergency rescue and reinforcement engineering, the landslide body is in a relatively stable state as a whole, but it does not meet the safety requirements, so the landslide body still needs to be further reinforced.
Conclusions and Recommendations
Studies have shown that the landslides discussed in this paper are mainly affected by heavy rainfall, which leads to an increase in the weight of the slope, an increase in the weight of the slider above the slip surface, and an increase in the sliding force.
Cutting the slope at the foot of the slope leads to the shear outlet of the landslide body exposing at the foot of the slope and the front losing support, which is the main factor of landslide occurrence.
It is recommended to add anti-slide piles in the middle and lower part of the landslide body to enhance the anti-sliding ability.
